We report a case of maternal pulmonary oedema necessitating intubation and ventilation with associated hyperchloraemic metabolic acidosis during foetoscopic laser surgery for twin-twin transfusion syndrome (TTTS), believed to be secondary to absorption of normal saline irrigation fluid. TTTS complicates 10% to 20% of monochorionic twin pregnancies and develops due to imbalanced vascular anastomoses and consequent unidirectional transfusion between the twins. The recipient is at risk of cardiac failure due to circulatory overload and the donor twin becomes hypoperfused. The recipient is polyhydramniotic and the donor is oligohydramniotic. Untreated severe TTTS has a mortality rate of up to 90%. Treatment options include delivery if viable, serial amnioreduction or foetoscopic laser ablation of the communicating vessels. Since the Eurofoetus study, laser ablation has been the mainstay of treatment for pre-viable TTTS, involving insertion of endoscopes transabdominally into the polyhydramniotic sac to allow visualisation and ablation of the anastosmotic vessels. Amnioreduction does not correct the underlying pathology and offers very little in advanced disease. Foetoscopic laser ablation leads to an improved survival past 28 days and a lower incidence of neurological complications compared to serial amnioreduction.
A 25-year-old gravida 2 para 2 woman at 16 weeks gestation and weighing 61 kg, who was pregnant with monochorionic diamniotic twins, was booked for foetoscopic laser ablation for stage III (critically abnormal Doppler studies 1 ) twin-twin transfusion syndrome (TTTS). Her medical history was unremarkable. Intravenous access was established, and in the operating theatre pulse oximetry, non-invasive blood pressure and electrocardiogram monitors were applied. Oxygen was delivered at 6 l/minute via a Hudson mask. She was sedated with a total of intravenous (IV) midazolam 5 mg and fentanyl 100 µg in incremental doses. A urinary catheter was inserted and rectal indomethacin 50 mg was given for tocolysis.
Using the Seldinger endovascular access technique, a 3.3 mm sheath was inserted into the uterus after infiltration of 0.5% bupivacaine with adrenaline. The placenta and umbilical cords were clearly mapped and target anastomotic vessels were visualised. The patient was comfortable and conversant through the initial stages of the procedure. Following mapping, significant bleeding was noted from the posterior placental surface, creating a large intra-amniotic clot and making visualisation of the placental surface impossible. The decision was made to attempt to flush out the clot and blood and to improve visualisation by using normal saline irrigation. A second 5 mm port was inserted for access with an endogynaecological suction irrigator. Further sedation was requested by the patient at the time of insertion of the second port, so a propofol infusion was commenced at 5 mg/kg/hour, after which the patient was sleeping and appeared comfortable. Surgical visualisation improved after irrigation, allowing photocoagulation of four previously identified anastomotic vessels, however the entire placental equator could not be seen due to overlying clot, so further suction and irrigation was performed to clear this. During the second round of irrigation the patient's oxygen saturations dropped from between 98% and 99% to 92% and 94%. This was initially thought to be secondary to sedation and prolonged supine positioning so the propofol infusion was stopped, shortly after which marked desaturation occurred. A bolus of propofol 100 mg was given and positive end-expiratory pressure was applied via facemask. Saturations failed to improve, so the patient was intubated after administration of IV suxamethonium 100 mg. Postintubation, her saturation slowly improved under high-pressure positive pressure ventilation. The surgical case was abandoned at the time of intubation and the patient was anaesthetised with sevoflurane to a minimum alveolar concentration value of 1.0.
On cessation of surgery, it was found that a total of 20 litres of normal saline had been used to irrigate the amniotic sac, of which 16 litres were in the suction canisters and a significant amount on the drapes. Urine output had been less than 500 ml during the case and 1000 ml Hartmann's solution had been given intravenously. The blood loss within the amniotic fluid could not be measured, although this would have contributed to the fluid in the suction canisters, potentially making the actual positive fluid balance greater than that estimated.
After intubation, the patient had poor lung compliance, clear frothy secretions and gross generalised oedema of new onset. Jugular venous pressure was elevated to the angle of the jaw (supine position) and crepitations were heard on auscultation of the lungs. Satisfactory oxygen saturations were maintained postintubation with positive pressure ventilation. Frusemide 40 mg IV was given for a presumed diagnosis of pulmonary oedema. Fifteen minutes after intubation, sevoflurane was washed out. The patient was converted to spontaneous ventilation, achieving good tidal volumes and maintaining oxygenation. She opened her eyes and appeared neurologically appropriate. As she appeared to have no ventilatory requirement and to be stable neurologically, she was extubated. However, immediately after extubation she became confused and desaturated to below 70%, requiring reintubation using propofol 100 mg and suxamethonium 100 mg. Her oxygen saturations, again, slowly improved postintubation and an arterial line and 16 gauge IV catheter were inserted.
An initial blood gas analysis, taken 20 minutes after reintubation, revealed a hyperchloraemic metabolic and respiratory acidosis, with pH 7.07, pCO 2 52 mmHg, base excess 13.8 mmol/l, lactate 0.5 mmol/l and chloride 118 mmol/l. Laboratory haemoglobin concentration was 85 g/l, no preoperative value having been recorded. International Normalized Ratio was 1.5. The patient was sedated, ventilated and transferred to the intensive care unit. The first chest X-ray showed diffuse airspace shadowing throughout both lung fields, consistent with pulmonary oedema.
Over the next 16 hours, the patient had a negative fluid balance of 3.2 litres and repeat chest X-ray 12 hours postoperatively showed some resolution of oedema. At 36 hours after the initial blood gas, the metabolic acidosis had resolved (base excess -1.2 mmol/l and chloride 110 mmol/l). In the first 24 postoperative hours her haemoglobin fell further to a nadir of 65 g/l, requiring transfusion of three units of packed red blood cells, before stabilising at 80 g/l. This was thought to be secondary to a combination of haemodilution and possible uterine bleeding, although the latter was not definitively confirmed. The patient was successfully extubated 22 hours post-intubation, by which time the fluid balance was -5 litres and she had received 100 mg of frusemide, including doses in theatre and the intensive care unit. A central venous catheter was never inserted. Unfortunately one twin died on day one and the second twin was found to have died on day three. The patient made a full recovery, being discharged eight days postoperatively after undergoing inpatient chest physiotherapy. She subsequently underwent a medical termination of this pregnancy at her referring institution. The patient involved has consented to the publication of her case.
Discussion
TTTS complicates 10% to 20% of monochorionic twin pregnancies and develops due to imbalanced vascular anastosmoses and consequent unidirectional transfusion between the twins 2 . The recipient twin is at risk of cardiac failure due to circulatory overload and the donor twin becomes hypoperfused 3 . The recipient is polyhydramniotic and the donor is oligohydramniotic. Untreated severe TTTS has a mortality rate of up to 90% 4 . Treatment options include delivery if viable, serial amnioreduction or foetoscopic laser ablation of the communicating vessels 3 . Since the Eurofetus study, laser ablation has been the mainstay of treatment for pre-viable TTTS 4 . This involves insertion of endoscopes transabdominally into the polyhydramniotic sac to allow ablation of the anastomotic vessels under direct vision. Amnioreduction does not correct the underlying pathology and offers very little in advanced disease. Compared to serial amnioreduction, foetoscopic laser ablation leads to improved survival at 28 days after birth and a lower incidence of neurological complications 4 .
Whenever fluid is used to irrigate a body space, there is the potential for absorption. A previous case report of maternal pulmonary oedema associated with foetoscopic surgery manifested as mild oxygen desaturation that was responsive to frusemide diuresis and no metabolic acidosis developed, despite a 7 litre positive fluid balance 5 . This case differs in that the pulmonary oedema was severe and a severe metabolic acidosis developed in the context of a lower positive fluid balance.
The absorption of irrigation fluid is most widely reported in patients undergoing transurethral resection of the prostate but also occurs with endometrial surgery 6, 7 . These procedures differ from foetoscopic surgery in that vascular beds are exposed, thus providing a clear route of fluid absorption into the systemic circulation-such an obvious route is not present in foetoscopic surgery. There are however, several hypotheses why fluid absorption might occur in foetoscopic surgery 5 , including tracking either along the trochar ports into venous sinuses within the myometrium or into the peritoneum and hence into the systemic circulation. The risk of fluid flow along either of these routes might have been increased in our patient because more than one port was used. It would be unusual for fluid to be absorbed directly from within the amniotic cavity.
Pregnancy is a state of both increased vascular permeability and increased extracellular fluid, predisposing pregnant women to the consequences of fluid overload. The use of tocolytics (in particular calcium channel antagonists 8 and beta-adrenergic agonists 9 ) can further increase the risk of pulmonary oedema. In our case, a marked metabolic acidosis also developed but serum lactate was normal, making hypoperfusion and lactic acidosis unlikely as a cause 10 . More likely was the addition of a significant quantity of chloride ions from the normal saline used for irrigation. Pregnancy is a state of respiratory alkalosis, with compensatory metabolic acidosis, which makes the woman relatively more prone to acidosis when given a chloride load, compared to the nonpregnant state. This physiological change may have been exacerbated in this twin pregnancy.
This case highlights the increased risk of complications during anaesthesia in pregnancy-a patient with no pre-existing cardiorespiratory disease developed florid pulmonary oedema during the relatively routine irrigation of an intact amniotic sac. Pregnant patients have altered respiratory, cardiovascular and metabolic physiology which the anaesthetist must understand in order to anticipate, recognise and treat complications. Guidelines should be developed to contain information on how intraoperative fluid balance is calculated, on who is responsible for measurement and assessment and at what deficit the case may need to be discontinued. The other reported case 5 of mild pulmonary oedema during foetoscopic surgery prompted the institution to develop a policy stating that if a deficit of more than 2 litres developed, the procedure should be discontinued; however, the exact fluid deficit at which risks increase is difficult to determine. The authors support consideration of discontinuing surgery if a deficit of approximately 2 litres is measured and possibly tighter limits should additional risk factors exist, for example, maternal cardiac disease or the concurrent administration of beta-agonists or calcium channel blockers for tocolysis.
